The demands on healthcare are shifting, from caring for patients with acute conditions managed in a single-care episode to caring for patients with chronic and often complex conditions. With this shift comes a recognition that healthcare requires an interaction between patients and care providers, and of the interdependencies between these actors for achieving a positive outcome -that the results are co-produced. This paper introduces co-care, which stresses that the role of healthcare providers is to complement people's own resources for managing their health so that patients' and healthcare providers' resources combined leads to the best possible outcome. This is done using tools and artifacts such as information and communication technology that enable knowledge to be created, shaped, shared and applied across the actors. Thus, in co-care, knowledge is not attributed to a single entity but distributed between them in line with the theory of distributed cognition. To put co-care into practice, several challenges must be addressed. This includes moving from profession-centeredness to patient-centeredness and from approaching care as a transformation of input to products to viewing care as linking needs and knowledge, as well as a substantial attitude and behavior change across healthcare stakeholders.
Introduction
Sitting at the physiotherapist's office the other day, frustrated with the lack of sufficient progress in the rehabilitation of a troublesome hip, I had a personal epiphany related to one of the major challenges for healthcare and healthcare management. The healthcare provider, embodied here by the physiotherapist, cannot be held solely accountable for the result of this healthcare episode. What I -the patient -do matters, and the result is the product of our mutual contributions and collaboration. Like about 80% of those who utilize health services, my health problems are not of an acute, episodic type that the healthcare professional can cure. Rather, he needs to complement the resources I bring (including knowledge, skills and abilities) with those I don't (yet) have that, when combined, will enhance the management of my condition -a condition that takes place 24-7 rather than just during my visits to his office. And to manage this effectively, we also need good data that can inform our decisions. In this paper, I will outline the current societal changes that have had, and will have, a tremendous influence on the future of healthcare services and management. Based on these driving forces for change, I will argue that co-production of results taking place in health service systems supporting patient self-management through information and communication technology -co-care -will hold a prominent place in the future of healthcare. Finally, I will discuss the implications of these changes on healthcare management practice and research.
Driving forces for change towards co-production of care
Healthcare has undergone extraordinary development during the past 50 years, with a fast medical-technical development that prolongs and improves life. Combined with aging populations, the number of people with chronic, multiple conditions with a predominance of non-communicable diseases (i.e. lifestyle related illnesses) is increasing.
1 So are costs, at a pace that by far exceeds the growth in GDP, which is not sustainable in the long run. 2 As the increase in medical costs is driven primarily by the increase in chronic illnesses, and with lack of coordination of care as one of the cost-drivers, 2 coordinated approaches have been identified as a way to reduce costs without reducing quality. 3 In fact, coordinated approaches offers a way from organization of care around single-organ, singleepisode care to a patient goal orientation that fits much better for the chronic care that patients with multimorbidities and lifestyle related illness need. 1, 4, 5 In addition, in order for medical interventions to work, they generally require that patients take action -at a minimum, following the ordinations but more often, much more than this. For chronic and lifestyle diseases in particular, self-management is necessary to achieve good health outcomes. 5 In fact, the question is not whether but how people self-manage their chronic condition, as their influence on the management of it is inescapable. 6 This calls for a collaborative relationship between healthcare professionals and patients. 6 Also, as information is more accessible, patients are becoming increasingly knowledgeable, changing the interaction pattern between them and healthcare professionals. 7 For example, patient access information about diagnosis and available treatments before visiting a healthcare professional, 7 join social networks (online health communities) to offer and get support from others, 8 and engage in quantified self-tracking of personal health data. 9 Thus, whereas patients will still expect to meet an expert when they seek a healthcare professional, they will arrive with factual knowledge about their condition as well as knowledge about how it influences their overall life situation. Patients will increasingly expect their personal needs and goals to be the base for a collaborative effort to achieve health outcomes they value, making professional-centered care a thing of the past. 10 Information and communication technologies (ICTs) are transforming most industries and are pervasive in most people's lives. 11 But in healthcare, these technologies have long been under-designed, underintegrated in services and, as a result, under-used. 12 The reason is not lack of technical solutions or even lack of investments in IT, but organizational and ethical issues. 3, 7 Increased patient expectations on health providers to use ICT proficiently and in a collaborative fashion, for example by providing real-time access for patients to their own medical records and to comparative effectiveness data, and to combine this information to personalize care, may change this, 13 and provide an external pressure for change.
14 Concurrently, there is also an internal demand in many healthcare organizations connected to the need to have access to the right information at the right time for the right person in the right format.
14 In sum, whereas the technical ICT solutions and patients' as well as organizational readiness to embrace ICT are in place, innovation in healthcare management and organization is needed to meet current and future societal changes. Patient featured on the Swedish Rheumatology Quality Register website. 15, 16 Co-care, co-production, co-creation and co-design, as well as patient-centered care, collaborative care, shared decision making, patient activation and patient engagement are related constructs that in different ways emphasize that healthcare requires an interaction between patient and caregiver. 6, [17] [18] [19] Here, co-care is used to describe an approach that stresses (1) that the role of healthcare providers is to complement people's own resources to manage their health so that the patient's and healthcare provider's resources are combined to achieve the best possible outcome (i.e. with the proportion of contributions varying depending on patient and condition) and (2) the use of appropriate tools/artifacts (e.g. ICT) to enable creating, shaping, sharing and applying knowledge (i.e. using informatics as defined by Coiera 20 ) across these actors. Viewing artifacts like ICT as an integral part of a process is in line with the theory of distributed cognition (also discussed as distributed intelligence, creativity, knowledge, etc.). 21 In this theory, cognitive activity can be spread between individuals, between individuals and objects in the environment (artifacts) and across time and space. 22 Following this view, co-care can be defined as a system consisting of (1) the patient and their resources (including their own knowledge and skills as well as relevant social connections, including relatives, caregivers, friends, social networks and the community), (2) the healthcare provider and their resources, (3) ICT as an artifact that allows information to be accessible at the right time and place for the right person and in the right format and (4) the interactions, intentions and abilities of these parties to produce a health outcome that is valued by the patient and endorsed by the healthcare provider. The quote above illustrates how these interactions play out in practice.
This definition of co-care aligns with a conceptual model that recently was developed in a collaboration between the Dartmouth Institute and Karolinska Institutet. 23 In this model, co-care is viewed as a learning health system where the core is partnership for co-production between patients and providers. The partnership is enabled by ICT, using a system architecture that allows processing and communication of feed-forward and feed-back information in a shared information environment. At the individual level, the system offers possibilities for patients and providers to generate, track and share longitudinal data, thereby providing a tool for self-management and individualized evaluation of progress. In addition, the system has a population health application (i.e. health outcomes of a group of individuals 24 ) by enabling accumulation of data so that it can be used for research and continuous improvement purposes. Thus, research is made part of the system. In essence, the system bridges individual level data (e.g. electronic medical records and personal health records) and population data (e.g. clinical databases and registries). 25 The model is currently being applied to the transformation of health services for rheumatology and for Parkinson's disease in Stockholm County Council, in a research program involving a research-practice partnership to develop, implement and evaluate co-care in practice. 15 The research builds on previous work with the Swedish rheumatology quality register, which is a feed-forward system where patient-reported data, including outcome measures, is available for both patients and clinicians. 16, 25, 26 The data are used to support selfmanagement and as a decision support to guide the clinicians in providing the best, personalized care. 16, 26 Aggregated data can also be used for local improvements, benchmarking and clinical studies and multicenter comparative studies. 26 In the ongoing research program, existing co-care models and processes are further developed and extended to new groups of patients, providers and ICT solutions with the goal of accumulating learning across applications to develop generic models and tools for co-care. A specific focus is on how these types of service innovations can be spread and implemented in clinical practice, and the preconditions for doing so. 15 
Contributions with co-care
Co-care -along with its siblings (co-production, co-creation, co-design, etc.) -is likely to play a central role in the future of healthcare as it offers an appealing response to the disruptive transformation of healthcare that is needed to meet the demands of today and tomorrow. 27, 28 The benefits can be both financial and social. First, it can utilize the human capital that knowledgeable and engaged patients and relatives offer. Second, it acknowledges the interdependency between individuals and healthcare providers in producing better health outcomes, and may thus encourage more effective solutions to health problems. Third, it makes use of ICT where appropriate, possibly reducing the burden on patients and healthcare providers. Fourth, it offers possibilities for evidence-based individualized medicine when data that are accumulated across patients are used to inform clinical decision making by extracting data from pools of patients with similar characteristics. 29 Overall, co-care is a promising driver of disruptive innovation that may radically boost quality, productivity and efficiency.
Implications for healthcare management research and practice
The introduction of co-care models calls for change at multiple levels, including policies, new designs of healthcare services and attitudinal and practice change among providers, healthcare professionals and patients. First, system changes are needed, ranging from the policy level to the organization and management of healthcare, both across and within healthcare provider organizations. 30 Co-care requires that healthcare is organized with the needs of the patient in mind. The traditional way of organizing healthcare along medical disciplines, and the use of production logics inspired by the manufacturing industry, is suboptimal or even detrimental to co-care. 3 As co-care builds on the formation of distributed cognitions, and given that people are not neatly split along the traditional organizational boundaries, new ways of organizing will be needed, including for example integrated care models, medical homes and accountable care organizations. Business models that are better aligned with how value is created through co-care also need to be explored. These are likely to bear more resemblance to value logics that build on linking customers in networks, or possibly on solving problems, than to transforming input into output. 31 AirBnB and Uber are examples from other fields of how ICT can be utilized to create value through a network logic, whereby the value is determined by the strength and density of the connections between the nodes in the network. In healthcare, PatientsLikeMe and other online health communities create value through network logic. 32, 33 Further innovations along these lines will be important in the realization of co-care. For example, there will be a network effect for co-care models built around clinical databases: the more patients and providers that enter data, the more valuable the system will become as the validity of and possibility for comparisons increases. 25 Also, new steering and reimbursement models that facilitate co-care will be needed. Many of today's steering and reimbursement systems are designed in a way that directly counteracts care providers' capabilities to optimize their care processes to support co-care, for example by not reimbursing self-management education. 6 On the one hand, activity-based pay-for-performance may drive activities that are inconsistent with a co-care process. In co-care, the provider is one part of a system (a distributed cognition) within which cognition, and thus activities and tasks, should be disbursed to the most appropriate part and, thus, may involve patients or ICT performing activities that have traditionally been performed by the healthcare provider. Whereas this is positive from a resource utilization perspective, lowered revenues may discourage healthcare providers from pursuing such changes. On the other hand, if health outcomes are co-produced, what implications does this have for models that reimburse healthcare for the results they produce? Is it possible to include co-care in the estimation of value that a healthcare provider is reimbursed for? Research is needed on reimbursement models that facilitate a system approach to care, involving not only healthcare providers and patients but also ICT.
Overall, system change needs to be designed so that it supports change in (1) healthcare professionals' attitudes and behavior towards engaging in a partnership with patient and technology that will enable the patient and healthcare provider to achieve mutually set goals and (2) the corresponding change in patient attitude and behavior. The experience is that this shift is challenging and that the expert role and professional-driven agenda is deeply rooted among healthcare professionals. 27 Radical changes to the education of healthcare professionals will also be required. 34 Less focus on factual knowledge (when this can be readily accessible in databases) and more focus on pedagogical and communication skills and informatics is one likely implication, in line with the Institute of Medicines educational vision. 34 For patients, moving towards self-management education that stresses problem-solving rather than technical skills may be a way forward. 6 Concurrently, there will be diversity in how radical the shift in healthcare attitudes and behaviors will be perceived, e.g. between sub-disciplines and different healthcare professions. For example, allied healthcare professionals (e.g. psychologists, physiotherapists, occupational therapists) are often trained to stress that the health outcome will be determined by the quality of the interaction between two experts: one on the condition and the methods available for managing it, and one on the goals, abilities and contextual restraints and possibilities present in the current situation. In addition, there will be differences between patients and conditions that need to be embraced. Thus, the application of co-care will vary due to setting, patient and profession. Therefore, it is essential that the enactment of cocare be carefully studied and described in different contexts.
The antecedents and potential moderators of cocare, and its consequences, are other basic but central questions for research and practice to address, as is the ethical implication of co-care. Although the so called digital divide (the unequal distribution of access and IT-literacy) seem to be narrowing, 24 there is a risk that a co-care healthcare reform would benefit resourceful patients while putting less resourceful patients at a disadvantage, which should be considered when designing systems for co-care. And is there a risk that patients will be blamed for a lack of results? Similarly, there is a risk that care providers will face ethical dilemmas and increased cognitive and emotional demands when they need to simultaneously consider possibly contradictory priorities from patient-and professional-and financial perspectives, 3 such as, on the one hand the drive toward standardization of processes and limiting of unnecessary care and, on the other hand, the trend to increase patient choice. 5, 35 How can such risks be mitigated? In addition, there are both legal and ethical considerations related to the ICT component of co-care that needs to be managed, including how sensitive information can be stored, shared and accessed safely and how the authenticity and accuracy of data can be ensured. 7 Once successful approaches have been identified, the next challenge for healthcare management research and practice is to move from small-scale social innovations to system-wide change. This introduces an implementation challenge, because like all complex social innovations, outcomes are dependent on interactions within a system of actors and artifacts, within a specific context. Thus, we need research on how, once we have identified an improvement, we can enable organizations, managers, professionals and patients to put it into use. This calls for implementation approaches that embrace dynamic and continuous development of what is introduced, as well as for evaluation frameworks that can uncover effects of these dynamic changes. Moreover, co-care offers exciting opportunities to move our view on evidence-based medicine from what is best for the average patient to what is best for the specific patient (i.e. personalized or individualized medicine). This, in turn, has far-reaching implications for how we translate research evidence into practice, the role of clinical guidelines (that are based on average treatment effectiveness), 29 etc. In all, co-care introduces a shift not only in how knowledge is utilized (e.g. from research (population) to patient and from patient to population) but also in the view of how knowledge is created (through the active engagement of the patient as a partner both in the utilization and production of knowledge) that needs to be explored.
Conclusions
Societal changes will bring about radical changes in healthcare. Co-care takes a system approach to the production of health outcomes, entailing the contributions of and interactions between patient, healthcare provider and ICT. In co-care, knowledge is not attributed to a single entity but is rather distributed between them. By new ways of generating, sharing and consuming information, co-care is situated at the cross-road between big data and personal data, offering exciting opportunities for personalized medicine. To allow this to happen, and thus for co-care to be realized in practice, several challenges will need to be addressed, including how to move from profession-centeredness to patient-centeredness and from viewing care as a transformation of input to a product to viewing care as linking needs and knowledge. It will need to involve attitude and behavior change among patients, healthcare professionals, managers, educators, and decisionand policy-makers. The introduction of co-care also calls for research allowing methodological and theoretical development enabling the accumulation of knowledge, as this is necessary in order to go from successful local innovation to widespread system change. 
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